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& ^{Camellia sinensis) ^^Sr tf-fr«Hs- ^ ^-M a^l^l ^ #<L3-, 3 

^ ^^-Tflfe tWVlCtheanine) « ^l^l(catechin)^ W 3=fe *W^ 3^3. 
XI^SSJ 3L3±, «aWH$] *fl7l JL^7}- -f^rtt *l^£*f) ^ tim^^-S- 

1 

^x} * ^Wl * * ^llHlS. * *1«<H:*11 * ^8*1*8" * -fM*l1K}; * s^^il* * GPDH * 
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^> -^^r-i- ^-n-^V^- 3)^- -21-iMl S^#{Composition for external application to the 
skin containing the active ingredients of green tea} 

H l^r ^> ^* ^ c-ll6>ia(theanine)^ ^ M-» :n.BflH°li=r. 

S. 2^r ^r*} ir c]]c>>Ta(theanine)^] J3 3 -adrenergic receptor 3:^ Jl^r* 

B^Hl^ (caffeine) 0.005% 
Cti^KKtheanine) 0.005% ^j^l^ 
£ 3^ ^> ^ ^ ^>^?l(catechin)^ «-3* ^*fl M-* ZiBflHol4. 

£ 4fe ^r*r ^ ^ol-Tactheanine)^ 7Hl^l(catechin)^ ^4S. ifl ^ 

£ 5^ cflo^Ctheanine)^- ^>Bfl^l(catechin)^ fl-fr*rfe €■ ^ ^"Ml 

£ 6fe tfloV\1(theanine)3r ?Hl?l(catechin),a: fl-fr*rfc ^ ^"M ^* A V"§" 

^a] 3z)^> #i tflth 2^4 ^ ^4* i+Bj-iflfe ZL5flSc]c|-. 

£ 7^r cfl^Ctheanine)^ ^Hl^Kcatechin)^ ^-fr«Hr ^ ^ ^ 3 -Ml 
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10lH§0026015 2004/4/26 
5. ^6>\i(theanine)4 7>Bfl?l(catechin)* ^-H-^-fe ^ ^ ^-Ml A>-g- 

i2> M. *f*KGw»//ja sinensis) ^-ft-*}^ ^ 3 

^- tfAfl^fe ^c>\i(theanine) ^ 7>3|?l(catechin)^- ^ SLfe ^BflS. 

:15> 0>^-cf^. S-tjflol] tfl^ 0^«S] ^*«3fl ^ «1 ^ ^7>^ 6>q&|- o^£| A> 

33 *g=#, zieijl ^^<y ^ 4^ t^ss. ^fl£U sftja.^, 
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l3!!§0026015 *3 ^*> : 2004/4/26 

c]6\] TE|.ej. 3i|-£tb 5Jl*> ^ sj^- €^ Jl^SI (slimming) ^ °J: 

b) ^*^olH(anti-celullite) tfltb flr-SJE. $X^. 

16> ^l-eMH^ <*)Aj°| 3r)Jf ^ ^iJMH^ ^^b 2t*HM ^3^3. 

^ ^-ofls oi^H 7i€ ^ ^1:^ ^7} £)tt ^71 41- 

i7> ^Hflofl -g-«fl ^ l-€^r tflJf-* 7>Sfl 91 (caffeine) , ^^(theophylline) 

^€#€3Kmethylxanthine) *11M1S vfl^l^i ^1* £r*H3- ^tb ^ 

Jl^^l aHI^HB A>o]^^6l2:( adenylate cyclase)^ 3.^S.i=H ^ H}-*ll 

(phosphodiesterase)^ M M-^ji flr*. ^t+, °l«-£r 

cis> 7flAi*>7l fl^b «l^r ^ ^*HH ^^V\i(theanine)-i- -^^tb 3H*1 W 

fell^lt ^ xfl^l^^l **13<H 2000-53568^ 

), o\z\ $)o\TdS>\ *fl*l«<MI tfltb Si^fe D Htb -S^l^. ^tb, 

(catechin) ^*o] ^vfl^ ^ Afl3Lofl-H «^ i£f ^7>a1^ 
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l<HHb026015 #^ 2004/4/26 

^S.^^M (International Journal of Obesity, 2000), ^r*> %^ 

ol^H t>^lt!r *^ 7fl^7l JflsH ^fl^MI #7- ^ 34, *^ 

J|-*| dlo>vi(theanine)4 ?Hl?l(catechin)^- ^^-ofl vfl f^l^ ^ 

* #*lSKr JL^O] ^o]i} ( 6.S. *|«<Hl3L^ H7l» ^Al^lJL CI 

^S^* 3"<>r #^*}?\ fH3&^r ^r*ul -B- 

3^31 JE.^ ^^-EL # *Tg* 

20> hJ-bH, ^ -=-3£r iflcfl^ #^1 Jl^o] c-Ho>ia(theanine)4- 

>fe £-3- Jl^o] ^l^Kcatechin)^ 4li?tb *H^*Hr 

Jffl^H ^ £|*H| 3l^°1 jftfe sJJf 4)4-4 5M3Mr 

:23> M. igj-^o} a tW^3 ^ <#7) sJ^MI 3E5L-t-2.S^ ^45^1 ^4 a H« 3"^ 
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#^ 2004/4/26 



^l^-g: ^^Rr *1«<H1££| tfl*># % A 3sH^ *r$= 3l<>>\i(theariine)4 *1«<M13L^ -g-sj-* 
s. ^-fr-sHr 35* ^ °-5L 

:26> o]^. ( ^- ^ ^*f|3 0_g. ^Tg^tj-. 

:27 > ^ o].g-^ ^(Camellia sinensis)^ %*k^SLS. ^I^IS zl 

o]uf oj^. ^ ^ ^cfl ^JlaI^I^I 3* *r*H9- ^f*Kr BC 2700^d 

a}^ Altfl^-Ej pj-Ajcj-^ 71^- o] ^«fl^ ^.31 -fej M-eHlfe- £:tHl 

# nfl^-Bl *>* ^fl^l 1 }. SEtt, ^Hr ^^l(catechin), -I-^-Jli^l^L 

(flavonoid), 3|o>\l(theanine) , GABA, Si (caffeine), ^(tannin) ^ ^ 
(vitamineW fl"frsS|<H $H ^Hl**. ^3 , *i<37l^f Jg. tf^jfr 

Jl^l #£.3. <&Bj;*| 3je4|*r ^l^H^lS JL^ol #0.3. J±aLS)-[L ^cf. 

^1, ^Aj-s^ Aj^ ^ c]e^ ^ M- 

Ej-iflfe ^JL 7l^Aj aj^-oI^. ^v}*) <£^& ^r*H ^m^Hr (+)catechin(C) , 

(-)epicatechin(EC), (-)epigal locatechin-3-gallate (EGCG), (+)epigallocatechin(EGC) , 
(-)epicatechin gallate(ECG) *§■<>] 5W. *?*h3.-M 



26-8 



10IH50026015 Q*}'- 2004/4/26 

^#^-51^, EC, EGC, EGCG, ECG» *h<%&±2. f:}*)^, <#7] «r33fe ^ 

28> 4=-^ ^ ^ iflfe o>p1^aV ^ ^ i:-lloT-ia( thean i ne )o. 

(caffeineH ^*fl 3"§-* 9*IH*lfc $L2-^ . A >^°1 ^*>£ 

# nfl ^o>^>ji o>^^. ^"EfloflAi t+EH-ir a ^ #^ ^7>7> ^r^Sj^^JI ^ (Nippon 
Nogeikagaku Kaishi. 72(2), 153-157 (1998)). £ ^>-g-€ ^)o}^ ^#«r 

L-form, 2.^ L-theanine, D-theanine, DL-theanine <H^L ^S. 7>^V^ , 

30> eIJo^ ^ W SEfe 33)3. f-fHKr *l«cHli tfl ^ 

pfl-f -f^}t^. ^, *l«<Ml3L(adipocyte) ^ 
(triglyceride)^- -frs} *l«cH+(free fatty acid)^ #^^]l-(glycerol)-^S. &n ^S,^ , *1 
«o v ^» ^^171^ Jl^o] ^cf. ^t°] ^l^l^S. ^-Sl-€ 3T3-L1 

Ps-adrenergic receptor^ tftB-fr ^7W^ *\}2. ^ <f^*l«<Mr ^fl^r 
Jl^7> &7l nfl^-o]cf. ttj-eH, ,2. ^tg^ cflo>id ^ 7>EflfJ^ ^ Slfe ^ Bfl 

3i> 5Et!r, ■& 3H\i ^ 7H]7j^r ^r=- 5Efe ^#^1 33)3. ^-B-*>fe S^#^r *l*cHl5. 
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10211^026015 °^> : 2004/4/26 

^7}*}±r ^apr^ Jl^I 91^. °l*r ^ tf^ a^^-o] xl^liS. 3T3-L1 4| 

3E<H1>^ ^l^SE. *SH GPDH(glycerol-3-phosphate dehydrogenase) #-$* 

i-l Sr. €*2f°lH ^f^HH wltfl«fl^l ^tb ****** 

33 > m. s^i-^r *h *mNii<* 3q.H"8T7fl 9i$= ^*m* &n 

X|jQ ^ ^O.^, X|^A)|3L^ ^* 7fl^^ WlnV Sfl^ ^ q$ 

W^S* * 7)# £-*HH *# -M*-^ £* tflg* *H £ ***H °l-§-7Br 

o) nfl &o)fWl is}±= 7M ^7>»m <83*H «fl** nr $14. 
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^Bfl^ 3^3 -§- #• tfl«H 0.0001-20^%* ^-6"*>fe ?H «>^*W, °H tb^ 

^ t o\s.t^-%- ^ -B-^f-* ^-^^.s. tt^d, ^ *u^°fl sa*^ ^1*1 tt^^^i ^1 

3£)^- ^ Bj-^ ^S.^ g±± 2:^1"^ ^ < S^ L . ^- 3. 

&o] ^ #7$is\^ Bfl^ ^ o] ^ 4-g- ^^.fif ^-AHl ^-g-^ ^-f ^ jL3)-7> 
*r &4. 

<39> o)v\ t ^x\d\) ^ wim^ii- £.4 ^^^s- -t^^H*!:, °1* 

<40> [^lS^]] 43m(Catechin)4 
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lHH)026015 ^*> : 2004/4/26 



u> i-^oj 2kg<=»11 1- HH» 7>*H 801CO1M 5a]7> 4^, zi ^a>^ 

* 5«* 7>*H 80*C«1H 3*m « 0 v *ltr W S-^r <*|3)-*lS ^4 

^ ^ oHlBflolBCethyl acetate)^- £-^tr ^, 4*1 «5.3.S-§-(chloroform)-£- 

5L £-3^>a} ^l^Ccaffeine)^- *fl7itb ^ ^*r5*4. ^ OJ ^ 4*1 Sepharose ^ 
(columnH 1-4*1^1 ^, #SeM-E.(methylene chloride)^ i^-i: (methanol)^ 1:1 

^^-ofl 40°C<*H*| -fc^*H ^T*\ ^Hl^l(catechin) ^r^* ^l&^K 



42> [^-jzefl] ^1« 0 M1S^ 

43> aJ^o} ^-n-^Hl^Cfibroblast cell line)<?l 3T3-L1 10%^1 -f^fl^V 1^ (fetal 

bovine serum, FBS)°1 tHr^ DMEM(Dulbecos modified eagles medium, GIBCO BRL, Life 
Technologes th) wfl^l7> 6 well «fl<£ ^3HB(culture plateH l>10 5 cel ls/well 3. ^ 
*1^4. 2^c,] 4*1 ^S.^- DMEM(10% FBS H-fr) «fl*lS. 5I^>J1 2^ ^-<£ «fl°^>^ 

i}. 4^-, #7) ufl^tb 4*1 l^g/me <?1#^( insulin), 0.5mM IBMX ^ 0.25uM ^> 

^BH£(dexamethasone)^r ^-fr* DMEM(10% FBS ^"fr)5. ^ -fKE# ^JL, 2<H°1 :£4tr ^ 4 
Al ^l#^oT i^-jg DMEM^-S. 5L«r§H 5^ nfl^rSM. 5^ ^4*1 afl^(DMEM, 

10% FBS ^"fr)S. ^"71 ^15L7> ^Efl^ ttlk "fl?r*l ^^r^*! ^ 

*r£4. 



44><X|^6j] 1> ^^(Theanine)^ ^^1^ £4 
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15> Jl^ ^o>vl(theanine)^ ^1^1 ^ f^l^ ^ 

7) $7} ^31^ ^ SL3. &3H-7} 3T3-L1 *1*|H|3L# ^l-S^r^ ^*\*\ 

46> 3T3-L1 PBSCphosphate buffered saline)^. 2s| Afla^jl, 0.5% -f 

1^ (bovine serum albumin, BSA)^ DMEM-i: ^7}^ ^ 3*H ^ 

^s-eq v}^ a]zlp> jf±(St. Louis, MO, U.S.A. n 1 ^* GPO-trinder kit» <=>l-§- 

^ ^#-§-^.2-3. sj-^o.^, ELISA reader* <>l-§-^ 540nm*)l*| ^^\^- °H, 

tfls^gr a^#^o-|u)- tilsi-^^ ^7HH Ufl^-i: ^V-g-tb ^ ^ 100% 

3. * r s^ n 7}^ &-ir ^v*h iE^h ^ wis^s. ^Hi^-a- 

47> ^>7] £ <£ ^ til-Si- ^-o], i-^Jffc) ^Bltr tflS^ y l 

:48><a]-§^| 2> i^KKTheanine)^ 03-adrenergic receptor ifr^i Ju^r 
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10PHb026015 #3 2004/4/26 

^^1-Ji7l $)«H, #7l ^-uLofl^ ^-£-3. &^7} 3T3-L1 °1**>S!I^. 

Cf^-, Al^c^l 14 ^|6>Td ^ 7lB} V)M tfl£5-)f 0.005%^1 ^£5. 

^e)*>JL, 24^1 7>ol ^]Td RNA» RT-PCR^- -g^r^. ^ is}7] 5. 

50> #71 RT-PCR kitfe TaKaRaA>S.^-Bl ^g^H a}-§-*}£ o_x$ , £ 3 -adrenergic receptor^ 
primer^ bioneerA>S.^-Bl ^<^H *r-S-*r$l*=h 

5i> S>7l S. 2°fH <£ ^ w}^- *<>1, isfl^l-Vi^ *)bH *l*<Ml3LolH *ltf**fl^ 

4jjr 7 } sqfe p 3 -adrenergic receptor 3] ^sfrjfl ^7>t^- ^ & , cJ H°> 

^IWtfl 5l4-7> #7l receptor^ ^ ^7H 7l<?M «Hl*r5a^. 
52> <Al^<^ 3> ^r*r ^m(catechin)^ *|«<H13. JL^ 

53> ^} ?l(catechin)^ *1*<H13E. ifl ^ 3:4* ^7>^7l ^ 

54> #71 ^-Jl^sq- ^l^as. 33 ^-fro^s. 3T3-L1» PBS-sL 33 43 

Jf. (extraction buffer )(20mM Tris, ImM EDTA $ ImM 2-^^-S<^m#)^-S t^" 

«hSa4. 43L» <£^- #<*IH G26 needled 6^ *^tb 15000 X^, 4*C<*IH 3^1} € 

ss> GPDH(glycerol-3-phosphate dehydrogenase) 3 ^*>7l ^ *}<^ #7H>H 

43E. ^#1-^1 0.1M triethanol amine, 2.5mM EDTA, O.lmM 2-mercaptoethanol , 125uM 
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#^ 2004/4/26 



NADH(nicotinamide adenine dinucleotide, reducd form), lOOuM 

DHAP(dehydroxyacetonephosphate)* SL^b GPDH assay buffer* ^7}^H 340nm<>fl 2^1} 4^ 

^3*rS4. lmg^ dA/min&JlS a^ls}^, ifc^g: 

Allf^om $7}*M g^r *fl4^ 4-§-tr =L ^Ste 100*3. §>^^r 

56> §>7l £ 3*114 *r 9X^ 44 ^r*V3.^4 ^#tr 431 ?Mr 3T3-L1 ^3.4 g-S* 

A] *)e|S}5^a- n ^2^4 «]5L*H ^7> ^*fl4^r ^#^T *r &&4. 

57> <a] ^ of) 4> ^4\l(Theanine)4 4^ ?1( cat echin)4 Jl4 

58> ^> i:flol-ia(theanine)4 44?KcatechinH ^llMlS. xfl ^ <^ Jl 

4* 4*H, ^^H13E^» °l-§-tr tifl«y= ^ ^JEL ^ ^^1^1-^4. 

59> ^-71 A]^<m 34 ^^*>7fl *fls€ 4^ *\=L"\ fitCSt. Louis, MO, U.S.A. )3.^-4 

GPO-trinder kit« *HMH ^4 #-§-4 ?1 540nm<*ll4 ELISA reader^. 

tf£f ^45$4. ^ ^4» *>7l £ 4^1 4445S4. 

so *}7] s. 4414 ^ 44 *M. *r*M ^flS^ MSI ^14\i4 44 
3T3-L1 Afla^l 3:4 4 ^34$^- 42^4 4j&*H 3"$4U-* 6 1 ^^rfe 4# 

«• ^ sasts.^. ¥ 7M ^« «g-g- ^ei^sa-g- f^4# ^4 ^§£7> ^4*1 

4S14S4. 

6i> <4tgofl 5 > ^4 jl^ ^4 4^. ^s. sg7> 
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#*3 2004/4/26 



53> Jf^*)] (vehicle) 10% 3W\I(theanine) ^ 10% 7>3|*l(catechin)-£- ^ SE^ ^-§-*H 
1^ 231 #^JLS 4^# # 83? ^f^S.^ ^Jfofl JEX*}^. £3. ^ U 7> 

*>7l a 1^1 t+^vfl ^ 7 }§of| 3|7>^J1, n *>7l & 2^1 M-^vfl^rf. 

ofl q-Bj-^ x>q- ^l^fe c>l-§-S)^ Draize^ «- *}^- ^(Primary 

Irritation Index, P.I.I.)^ -£r# «<MH ^^(Draize, J.H., Appraisal of the safety of 
chemical in foods, drugs and cosmetics). 
64> [s. 1] 



s|jji*H4| pa* i 


^2)- 7l-3l| 








2 




3 




4 






0 




1 




2 




3 




4 





S5> [5. 2] 









0.7 | 


10% theanine -g-«| 


0.7 ! 


10% catechin -g-^ 


0.8 


10% theanine/10% catechin-g-"^ 


0.8 
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36> #71 3L 2<fl ^ $1$= «V4 £ 0 1, S-^ ^ ^ ^ 



57> [^A^l 1 ^ H]JI7^ 1] 

38> *}7l S 3^ S^ilS. ^^/^>B| ^l-EHje ^BflS. €^11 1 ^ «1j2L«4| 1* ^S*> 

39> [5. 3] 





*HK*WU | 


^A|6j| 1 


w|J2.a|| l 




To 100 


To 100 


^l-VdCtheanine) 


1.00 




?l-^l?l(catechin) 


1.00 






1.50 


1.50 




0.60 


0.60 j 




1.00 


1.00 




1.00 


1.00 


^m^l-^ ^2^&>M|3|o|.fj^i a Al.o|s= 


2.00 


2.00 


PEG-100 Ei| o|- Ell #s||c.| E & 3:j: 


1.50 


1.50 




4.00 


4.00 j 


*ll 1 D 1PI-S- 


3.00 


3.00 




4.00 


4.00 | 




6.00 


6.00 




0.20 


0.20 




0.10 


0.10 


q^q-§- EDTA 


0.02 


0.02 




0.13 


0.13 




8.00 


8.00 



:70> <X\%d\) 6 > SJg- ^3*9 Jl^ 
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^ ^± «l*r°m- -i#2MH7 r ^ & BMKBody Mass Index, *)]<l>(kg)/4l#(m) 2 )7r 
21-27^1 25~35^ ^<?1 <*)^ 50^ tfl^o.S 8^ W 2s\ 3^*1 

-§-€, ^>-§-^» 7171^71-, ^*rW ^ 3 87> ^ ^^7H1 ^*fl 

2> [i^x] #5fl] 

•3> #7K^:cm)« 0 <f^r ^ 5*1* * ^ 

<g<>|^l Student t test Wilcoxon test* ol-§-*H ^H-^ 

a>^» ^SrSW-fr^^ a= 0.05). £^ 

-i- ^-£1 -31-71 41*fl Levene tester Kolmogorov-Smirnov test* t^^H ^-f- 
Student t test* JWfrStM-. =L 44» *>7l £ 5«fl M-^&^r. 

75 > 2:^-4* °l-§-tr ^l tt o v ^ 31 ^](^:mm) Ultrasound-EuB 

415 US scanner*- ol-fr^S&JS.^ , £^21 *r*l^ 3 £-3. Student t test Sfe Wilcoxon 

test!- <>1*«H *r-§-^» *1^*H -fr^H§* ^^Sft^C-fr^^* a 

=0.05). ^Sl^M AA Levene tester Kolmogorov-Smirnov test 

» *MS«H 3 + Student t test* *B-*r£^. ^ *M 5. 7~£ 8*11 

76> [^-o> 5g7>] 
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«8=^^^S. Wilcoxon test* °l-g-*H ^>-§-^» wl^M ^ 

^Sa^C-fr^-r* a= 0.05). x)S ^ a}*} 1^<*IH ^uL 9^7}*1 9 5g7>*> 

cgo_u), ^l-ej-olH ^s.^ ^o> 3g7>^ °\n 03H*| 4^7>^1 5^r^S. ^7>*>5|t=1-. H ^4* 

'9> A>-g-*H cq*j- 5g 7 Kr 7>7> ^7> £ ^7}» ^ -2-3. ^T*8*rSl4. 7>7> ^7>^]^ 

«> 7l# 4-^4 s^aHtI] ^sJ^H 4^ 7>^" ^ ^-g- ^ &%*H ^ 



52> {S. 4] 





yes d|*(*> 


•^^H^C freshness) 


96 | 


n flHSl-£- s)Jf (smoother skin) 


85 


mil^K comfort) 


80 


^sel-g- a)^-(soft skin) 


72 


6 r*Cr* ^(beautiful skin) 


69 



33> 
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^ ^7>: 2004/4/26 



IS. 5] 





3) b. ^ ^^|^(u-4) 




0.7 


10% theanine -§-^ 


0.7 


10% catechin 4^ 


0.8 


| 10% theanine/10% catechin-g-«J| 


0.8 



4> #71 i *2 tiling l* a}-§-^ *| 8^ ^ *1^*1 Irsfl* ^ ^ 

71 £. 5<>iM <£ ^ $X5= ti>fif ^ol, Wl5L6j| 16)1 til«D ^> jL^g- |7}*V -g*H 1^ A> 

3* *1^*1 1.0cm ^^-S. JM^iLS -f}-^ ^WAS^. 

s}*} *1*<M 3.2% ^l^^-s. -H-^tt £4* Ji5ft^. ^ 1* A >-£-^ ^ 

^*HHtt -fr^tt €^-7> SHl^i}. 

56> *>7l 5. 7<*IM <£ ^ a>4 &°}, ^t^H ^ Jl^ ^7HH 1<=H «H 

14- Al-g-^ ^oflA^ ^1-Hl-olB #^(-28%) £ W ^ ^7>(+18%)7> ^.S. -M* % 

i?> §>7l s. 8°1H ilfe £°1, *1~§-7H1 ^ ^7H^1 afl^ofl* -fi* 

Hl-o]E ^ JtJiK-31%) ^ ^ ^ ^7>(+19%)7> ^7)13 i£ -fH^}7fl M-^-^. 
B8> #71 5. 4°lH ^ SUr ^-ol, A}-§-tH 4€- ^7Hl^i -§-#7}^ tflJf^g- 

ol j^c,}^ 8^ ^ -^V-S-tb ^ ^-sfl't(96%)^ nflllx^ 3X1^- 

(85%)* -^^-3. -g-^^jL, o. (80%), ^sl* ^ (72%) ^ o>#^-£ ^Jf 

(69%)S1 tfl^A-ls 4^ ol#c] ZL^rfji -g-^c^. 
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7^ ^ asm. 

90> o]#^ ^^S.^, ^> 3K\14 ^-fi-*>fe ^l-S} ^lU- 

Jl47V ^ nfl^ 3}Jf» ^ Jl^ ^--fi-s'M 4 

s.^, 3-#^ #«a# tfl-f t^*m. 
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11 

S^l-S.^, -R-Jl^^-^-S 3lotel(theanine) ^ 7}3l?l(catechin) -2.3. 
^°1H 1^ °l^-ir "f-fKH *\}3.^\2\ €-«fl» #*Lf-§r *Kr 

Wtt 2] 
[3t^ 3] 

*fl llH ^"71 ^^(theanine)^: L-theanine, D-theanine, ^ DL-theanine°fl 

^bh^ i^ o]^^ ^-^ ^ 
[^t 1 * 4] 

*ll 11H1 9X°]*\, 7>Bll?l(catechin)^: (+)catechin(C) , (-) epicatechin(EC) , 

(-)epigallocatechin-3-gallate(EGCG), (+)epigal locatechin (EGC), ^ (-)epicatechin 
gallateCECGHH -5d^€ 1^ ^l^* ^3-2-5. ^ s^-Ml 2:^*. 
13 t 1 * 5] 

*ll 1^1 5fl°H, ^"71 -^Jl^^* # *fl*M 0.0001-20^^ QSLsL 
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I^t 1 * 6] 

*ll 11H1 Sl^H. cJlo>vq^. ^l^li^ £ 3 -adrenergic receptor^ 

til^o^l-g- sij^^i ^-g-ofl °X6]^ t -B-Jl^^-S. 31<>>\i(theanine) ^ 
(catechin)^-S. °]^*\& S<*lH ^€ 1^*1^1- «-fr*H *l*<HliM 

8] 
9] 

(catechin)^ o}^^ ^6\]sj 1^*1^1- #4^] 7^ ^ ^ 
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control caffeine theanine 



[S. 2] 

ABC 




control catachln (1002% catecMn 0.01% 



26-24 




5] 



#efl(crr$ 




[£ 6] 





3.5j^ 




3- 




2.5 




2- 




1.5 




1 




0.5 




bison 1 
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